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1
SLEEVE AND MULTI-FUNCTION PRINTER

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the priority benefit of Taiwan
application serial no. 100126619, filed on Jul. 27, 2011. The
entirety of the above-mentioned patent application is hereby
incorporated by reference herein and made a part of this
specification.

BACKGROUND

1. Field of the Invention

The invention relates to a sleeve and multi-function printer,
and more particularly to, a sleeve capable of being shared by
two ends of a roller and a multi-function printer using the
same.

2. Description of Related Art

FIG. 1 is a schematic diagram illustrating a conventional
sleeve and a conventional bushing used within a multi-func-
tion printer. Referring to FIG. 1, the convention sleeve 100
used within the multi-function printer has an annular body
110 and a restricting end 120 connected to the annular body
110, wherein a shape of the restricting end 120 generally
appears as L, U and F being connected together. Moreover,
the bushing 200 and the sleeve 100 sandwich a side wall (not
shown), and the bushing 200 and the sleeve 100 are assembled
together so that the sleeve 100 may be fixed within the multi-
function printer.

FIG. 1 shows that the shape of the sleeve 100 is relatively
special and has a directionality during application. Specifi-
cally, the sleeve 100 can only be used on one end of a roller
instead of both ends, and thus unable to effectively lower a
cost of the multi-function printer.

SUMMARY OF THE INVENTION

The invention provides a sleeve capable of being shared by
two ends of a roller of a multi-function printer.

The invention provides a multi-function printer capable of
effectively saving cost.

In order to achieve the abovementioned or other objectives,
the invention provides a sleeve suitable to be disposed on a
roller of a multi-function printer. A body of the multi-function
printer has a protrusion. The sleeve has an annular body, a
connection portion and a first extended end, wherein the
connection portion and the annular body are coaxial and
connected. The first extended end is extended from the annu-
lar body along a radial direction of the annular body and is
restricted by the protrusion.

In an embodiment of the sleeve, a diameter of the connec-
tion portion is greater than a diameter of the annular body. In
addition, the sleeve further includes a second extended end.
The second extended end is extended from the annular body
along a radial direction of the annular body, wherein the
second extended end and the first extended end are located in
a same extending direction of a diameter of the sleeve, but an
extending direction of the second extended end and an
extending direction of the first extended end are opposite.

In an embodiment of the sleeve, a shape and a size of the
connection portion are the same as a shape and a size of the
annular body. In addition, the sleeve further has a neck located
between the connection portion and the annular body.

In an embodiment of the sleeve, the annular body and the
connection portion share an opening.
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In order to achieve the abovementioned or other objectives,
the invention also provides a multi-function printer including
a body, a roller and a pair of sleeves. The body includes
multiple side-walls, wherein a pair of opposite side-walls,
each has a protrusion. The roller is disposed in the body, and
two ends of the roller are pivoted through the opposite side-
walls. The sleeves are disposed on the two ends of the roller
and are located on the opposite side-walls, wherein each of
the sleeves has an annular body, a connection portion and a
first extended end. The connection portion and the annular
body are coaxial and connected. The first extended end is
extending from the annular body along a radial direction of
the annular body and is restricted by the protrusions of the
opposite side-walls.

In an embodiment of the multi-function printer, a diameter
of'the connection portion of the sleeve is greater than a diam-
eter of the annular body. In addition, the sleeve further
includes a second extended end. The second extended end is
extending from the annular body along a radial direction of
the annular body, wherein the second extended end and the
first extended end are located in a same extending direction of
a diameter of the sleeve, but a extending direction of the
second extended end and a extending direction of the first
extended end are opposite. Furthermore, each of the opposite
side-walls of the body has an engaging slot, and parts of the
annular bodies of the sleeves are leaned within the corre-
sponding engaging slots.

Inan embodiment of the multi-function printer, a shape and
a size of the connecting portion of the sleeve are the same as
a shape and a size of the annular body of the sleeve. In
addition, each of the sleeves has a neck connected between
the connection portion and the annular body. Each of the
opposite side-walls has an engaging slot, and the necks are
correspondingly located in the engaging slots.

In an embodiment of the multi-function printer, the protru-
sions are located on outer surfaces of the opposite side-walls,
and the connection portions of pair of sleeves are located
inside the opposite side-walls.

In an embodiment of the multi-function printer, the annular
body and the connection portion share an opening.

According to the foregoing, a shape of the sleeve of the
invention is simpler than the conventional sleeve, and is
capable of being shared by the two ends of the roller. There-
fore, it is not required to design two different shapes of sleeves
in correspondence to the two ends of the roller, and compo-
nent and material usages may be economized. By using the
sleeves of the invention in the multi-function printer, the cost
of the multi-function printer may further be economized.

In order to make the aforementioned and other features and
advantages of the invention comprehensible, several exem-
plary embodiments accompanied with figures are described
in detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a
further understanding of the invention, and are incorporated
in and constitute a part of this specification. The drawings
illustrate embodiments of the invention and, together with the
description, serve to explain the principles of the invention.

FIG. 1 is a schematic diagram illustrating a conventional
sleeve and a conventional bushing used within a multi-func-
tion printer.

FIG. 2 is a partial schematic diagram illustration a multi-
function printer according to a first embodiment.

FIG. 3 is a schematic diagram illustrating the multi-func-
tion printer in FIG. 2 from another view angle.
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FIG. 4 is schematic diagram illustrating a bushing used in
the multi-function printer in FIG. 2 and FIG. 3.

FIG. 5 and FIG. 6 are schematic diagrams illustrating dif-
ferent sides of the multi-function printer.

FIG. 7 is a schematic diagram illustrating a sleeve accord-
ing to a second embodiment.

FIG. 8 is a schematic diagram illustrating an application of
the sleeve in FIG. 7 in a multi-function printer.

DETAILED DESCRIPTION OF DISCLOSED
EMBODIMENTS

First Embodiment

FIG. 2 is a partial schematic diagram illustration a multi-
function printer according to a first embodiment, FIG. 3 is a
schematic diagram illustrating the multi-function printer in
FIG. 2 from another view angle, and FIG. 4 is schematic
diagram illustrating a bushing used in the multi-function
printer in FIG. 2 and FIG. 3. Referring to FIG. 2, FIG. 3 and
FIG. 4 at the same time, a multi-function printer 300 includes
a body 310, a roller 320 and a pair of sleeves 330 (only one
sleeve 330 is shown in FIG. 2 and FIG. 3). The body 310
includes multiple side-walls 312 (only one is shown in FIG. 2
and FIG. 3), wherein a pair of side-walls 312, each has a
protrusion 312a. The roller 320 is disposed in the body 310,
and two ends 322 of the roller 320 are pivoted through the
opposite side-walls 312. The sleeves 330 are disposed on the
two ends 322 of the roller 320 and are correspondingly
located on the opposite side-walls 312, wherein each of the
sleeves 330 has an annular body 332, a connection portion
334 and a first extended end 336. The connection portion 334
and the annular body 332 are coaxial and connected. The first
extended end 336 is extended from the annular body 332
along aradial direction of the annular body 332, and a rotation
of the first extended end 336 is restricted by the protrusion
312a of the side-wall 312. In addition, although the present
embodiment is taken the roller 320 as an example for the
description, types of the roller 320 are not limited herein;
general multi-function printers may be disposed with mul-
tiple types of rollers, such as a transcription roller, a paper
feed roller, a paper output, photo drum, and the likes, which
are all acted in a same manner. Moreover, other electronic
devices may also have an application of roller; the sleeve 330
of the present embodiment may used in the multi-function
printer or the electronic devices according to the needs. In
other words, the application of the sleeve 330 is not limited to
the present embodiment, which only uses the multi-function
printer as an example for the purpose of description.

In detail, the protrusions 312a are located on outer surfaces
3125 of the opposite side-walls. A material of the sleeve 330
is plastic. A diameter D1 of the connection portion 334 of the
sleeve 330 is greater than a diameter D2 of the annular body
332. The connection portion 334 and the annular body 332
share an opening 330a, which is penetrated through by the
end 322 of the roller 320. In addition, the first extended end
336 and the connection portion 334 of the sleeve 330 are
separated by a distance (not shown), and the distance is
exactly a thickness of the side-wall 312, such that the first
extended end 336 and the connection portion 334 of the sleeve
330 are tightly disposed with the side-wall 312 when the
sleeve 330 is fixed on the side-wall 312.

The sleeve 330 further includes a second extended end 338.
The second end 338 is extended from the annular body 332
along a radial direction of the annular body 332. The second
extended end 338 and the first extended end 336 may be
located in a same radial direction of the sleeve 330 and are
extended towards opposite directions. Namely, the first
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extended end 336 and the second extended end 338 are
appeared to be 180 degree, wherein a distance between the
second extended end 338 and the connection portion 334 is
the same as a distance between the first extended end 336 and
the connection portion 334, and a combined disposition
between the second extended end 338, the first extended end
336 and the connection portion 334 may restrict the sleeve
330 on the side-wall 312, so that the sleeve 330 would not be
displaced, along an axial direction of the sleeve 330, in rela-
tive to the side-wall 312.

The side-wall 312 may further has an engaging slot 312¢
for engaging the sleeve 330. When the sleeve 330 is
assembled on the end 322 of the roller 320, and the sleeve 330
is engaged in the engaging slot 312¢ of the side-wall 312, the
end 322 of the roller 320 is pivoted through at the side-wall
312, and a part of the annular body 332 is leaned within the
engaging slot 312¢, wherein the first extended end 336 and the
second extended end 338 are located at the outer surface 3125
of'the side-wall 312, and the connection portion 334 is located
inside the side-wall 312.

According to the above, when the roller 320 and another
roller 340 are scrolling relatively closed to and in contact with
each other, the protrusion 312a on the side-wall 312 prevents
the first extended end 336 from moving along a rotational
direction of the roller 320.

Next, referring to FIG. 2 to FIG. 4 at the same time, in
particular, a rubber 350 is further disposed on the roller 320,
wherein a contact area between the roller 340 and the rubber
350 disposed on the roller 320 varies according to difference
between a diameter of the rubber 350 and the diameter of the
connection portion 334.

In comparison to a conventional sleeve, the sleeve 330 of
the present embodiment has advantages of simple shape, easy
forming and material saving. Moreover, the sleeve 330 of the
present embodiment may be tightly disposed at the side-wall
312 by utilizing the shape of the sleeve 330, and thus no
bushing is required to fixed the sleeve 330 on the side-wall
312. In addition, FIG. 5 and FIG. 6 are schematic diagrams
illustrating different sides of the multi-function printer.
Referring to FIG. 5 and FIG. 6, because the shape sleeve 330
is simple, the sleeve 330 may further be symmetrically shared
by the two ends 322 of the roller 320, is not required to be
designed differently targeting the left side or the right side
roller 320, and may achieve advantages of saving design cost,
component and material use, such that a production cost of
the multi-function printer may be effectively economized.
Second Embodiment

The present embodiment is generally similar to the first
embodiment, wherein a difference between the present
embodiment and the first embodiment is that a shape of a
sleeve 330" of the present embodiment is different form the
shape the sleeve 330 of the first embodiment. FIG. 7 is a
schematic diagram illustrating a sleeve according to a second
embodiment, and FIG. 8 is a schematic diagram illustrating
an application of the sleeve in FIG. 7 in a multi-function
printer. Referring to FIG. 7 and FIG. 8 at the same time, a
shape and a size of a connection portion 334' of the sleeve 330’
is the same as a shape and a size of an annular body 332' ofthe
sleeve 330' of the present embodiment. In addition, the sleeve
330" has a neck 338' connected between the connection por-
tion 334' and the annular body 332'. When the sleeve 330' is
engaged on the engaging slot 312¢ of the side-wall 312, the
neck 338' is correspondingly leaned within the engaging slot
312¢, and the connection portion 334' and the annular body
332' are respectively leaned at two sides of the side-wall 312.

In summary, the sleeve of the invention has the advantages
of simple shape and easy forming, and is capable of being
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shared by the two ends of the roller, and thus the sleeve is not
required to be designed differently targeting the respectively
assembling sides of the roller. Therefore, the advantages of
saving design cost, component and material use, such that the
production cost of the multi-function printer may be effec-
tively economized

It will be apparent to those skilled in the art that various
modifications and variations may be made to the structure of
the invention without departing from the scope or spirit of the
invention. In view of the foregoing, it is intended that the
invention cover modifications and variations of this invention
provided they fall within the scope of the following claims
and their equivalents.

What is claimed is:

1. A sleeve suitable to be disposed on a roller of a multi-
function printer, a body of the multi-function printer has a
protrusion protruded from an outer surface of a side-wall of
the body and a protruding direction of the protrusion is par-
allel to an axial direction of the roller, and the sleeve has an
annular body, a connection portion, a neck connected
between the connection portion and the annular body, a first
extended end, and a second extended end formed integrally,
wherein the connection portion and the annular body are
coaxial and connected, and the first extended end and the
second extended end are straightly extended from the annular
body along a radial direction of the annular body towards
opposite sides with different length, which forms a gap
between the first extended end and the connection portion
with the side-wall of the body being disposed therein, and is
restricted by the protrusion.

2. The sleeve as recited in claim 1, wherein a diameter of
the connection portion is greater than a diameter of the annu-
lar body.

3. The sleeve as recited in claim 1, wherein the second
extended end and the first extended end are located in a same
extending direction of a diameter of the sleeve, but an extend-
ing direction of second extended end and an extending direc-
tion of the first extended end are opposite.

4. The sleeve as recited in claim 1, wherein a shape and a
size of the connection portion are the same as a shape and a
size of the annular body.

5. The sleeve as recited in claim 1, wherein the annular
body and the connection portion share an opening.

6. A multi-function printer comprising:

a body, including multiple side-walls, wherein a pair of

opposite side-walls, each has a protrusion protruded
from an outer surface of each of the side-walls;
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aroller, disposed in the body, and two ends of the roller are
pivoted through the opposite side-walls, wherein a pro-
truding direction of the protrusions is parallel to an axial
direction of the roller; and

a pair of sleeves, disposed on the ends of the roller and

correspondingly located on the opposite side-walls,
wherein each of the sleeves has an annular body, a con-
nection portion, a neck connected between the connec-
tion portion and the annular body, a first extended end,
and a second extended end formed integrally, the con-
nection portion and the annular body are coaxial and
connected, and the first extended end and the second
extended end are straightly extended from the annular
body along a radial direction of the annular body
towards opposite sides with different length and one of
the first extended end and the second extended end is
restricted by the protrusions of the opposite side-walls, a
gap is formed between the first extended end and the
connection portion while the connection portion is
located inside the side-wall and the first extended end is
located at the outer surface of the side-wall and the
side-wall of the body being disposed in the gap.

7. The multi-function printer as recited in claim 6, wherein
a diameter of the connection portion of the sleeve is greater
than a diameter of the annular body.

8. The multi-function printer as recited in claim 7, wherein
each of the opposite side-walls of the body has an engaging
slot, and parts of the annular bodies of the sleeves are located
within the corresponding engaging slots.

9. The multi-function printer as recited in claim 6, wherein
a shape and a size of the connection portion of the sleeve are
the same as a shape and a size of the annular body of the
sleeve.

10. The multi-function printer as recited in claim 6,
wherein each of the opposite side-walls has an engaging slot,
and the necks are correspondingly located in the engaging
slots.

11. The multi-function printer as recited in claim 6,
wherein the protrusions are located on outer surfaces of the
opposite side-walls, and the connection portions of the pair of
sleeves are located inside the opposite side-walls.

12. The multi-function printer as recited in claim 6,
wherein the annular body and the connection portion share an
opening.



